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Te er,ZZ whmn it mm; cencern - |
Beit known that I J ACOB SOHINNELLER a

“resident of Plttsburg, in the county of Alle-
- gheny and State of Pennsylvania, have in-
.5 vented a new and useful Improvement in

. ~Axle-Rolling Mills; and I do hereby declare
©.0. . the fellowmn' to be a full clear, and exact de-
3 _j'_._serlptmn thereof |

10

My invention rele,.tes to apparatus for roll-

flng car and other axles, and has for its ob-
_ject the produetlen of an apparatus of this
~char acter in which the axle is saitably shaped
‘at a single operation, which provides for the
-elonﬂ'e,tlou of the metal due to the reduction
of the blank, and ‘which is provided with
‘means for feedmg the blank between the

. rolls and ejecting the finished axle therefrom.

;-_1nﬂ' my mventwn |
~ the same.
25

~ section onthe line 4 4, Fig. 3. Fig. p; is atop

“To enable. persons skilled in the art to con-

o stmct and use my apparatus, I will now de-
‘scribe the same fullv, referring to the accom-

gpa.nymg drawings, in. whleh-—-m |

Figure 1 is an end view of a mill embody-
‘Fig. 2 is a front view of
Fig. 8isa vertmel transverse sec-
tion thereof Flg 4 is a vertical longitudinal

L view of the lower roll, showmg the means for

e ~holding the blank between the rolls.
~ and 7 are transverse sectional views ef the

30

Figs. 6

rolls on the lines 6 6 and 7 7, respectively.

. TFig. 4illustrates the manner of feeding in the
S ___.blenk and ejecting the finished axle, and Fig.
.. 818 4 development in plan and elevetlon of
- the journal-forming collar of the rolls.

- are secured, as by means of bolts, the hous- |

... monin thisclass of apparatus.
. between the rolls is
~ having one of their ende bearing against the

1 1 represent suitable bed-plates, to which

. ings 22, in ‘Which are mounted the rolls 3 4.
.. 'The relle 3 4 are provided with suitable jour-

‘nals 16, mounted in boxes 5 6, moving in a

vertical guideway in the housings, as is com-
The distance
regulated by screws 7,

S . lower side of the boxes 5 and tekmg into

45;_threaded apertures in frames 8, resting on
. the boxes 6.

The upper roll 3 is held down

S - against the blank by means of caps 9, rest-

- g_?_ “ing on the 30111 nal-boxes 5 thereof, S&ld cap
. being held in position by means of suitable

o 5e-'_;b01ts 10 10, as will'be readily understood. By

. :leesenmg the nuts on the bolts 10 10 and turn-

i

]

|

1 rolls may be varied to roll the desired di-

ameter of axle. The rolls are provided on
each end with the gears 11 12, which mesh
with gears 13, eecured to the counter—shaft
14, meunted in the front of the roll-housings.
By this means both rolls are driven in the
same direction.

Rach roll comprises the body 15, which is
integral with the Journals 16, said body hav-
inga ﬂen ge or collar 17 at one end The work-
ing faees of the rolls are made up of a series
of sleeves orrings 18 13,19 19, and 20, respec-
tively, which sleeves or rings are slipped
upon the body 15, one of the rings 18 resting
against the eeller 17 thereof, end are eeeured
thereto in any suitable way. The body and
journals of the rolls are made hollow, as shown
in Fig. 4, and the sleeves or rings 18 and 20
are cered out on their under 81de a8 .8shown,
in order to reduce their weight. The rmﬂ's

1 18, 19, and 20 may all be of the same wxdth'

or they may varyin width in any manner de-
sired or to facilitate the formation of the de-
sired contour of working surface thereon.
The lower roll 4 is prowded with a longitu-
dinal groove 22, extending from end 130 end

55
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thereof, said groove being formed by suitable

grooves in each of the rings 18, 19, and 20
and of sufficient depth to permit the ﬁmshed
axle to drop therein for the purpose of eject-
ing the same from the rolls, as will herein-
eftel appear. 'T'he surfaces of the rings 18,
19, and 20 are suitably shaped to roll an axle
of the desired contour, and should it be de-
sired to roll axles of d1f erent contour or ar-
ticles other than axles it is merely necessary
to remove the rings 18, 19, and 20 and replace
them by others h&VI]lff their surfaces shaped
to roll the desired contour of article, In the
specific form shown the sleeve 20 is highest

30

Qo0

at its middle and gradually tapers from the

| middle toward each end in order to roll an

axle having the smallest diameter at its mid-
dle. The workmg face of the sleeve 20 is
flush with the surface of the roll until it
reaches the points 23, when the middle por-
tion of said face greduelly rises above the
face of the roll to the point 24, from which
point said face continues concentric with the
axis of the roll and until it terminates in the
abrupt shoulder 25. In the lower roll the

95
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o . ing the screws 7 the dlstanee between the | groove 22 is located in the space between the
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shoulder 25 and-the point 23. The end por- |
tions of the working face of the sleeve 20 are
- concentric with the axis of the roll, and the

rings or collars 19 have their WOI‘klllﬂ‘ faces
a,lso concentric with the axis of the roll The
rings or collars 18 are each provided with an

a,nnula.l rib or projection 26 for forming the

 journals on the axle. These ribs or projec-

[o
15

20

tions start substantially flush with the sur-
face of the rolls and gradually increase in

height to the point 27, from which point they
remain of the same height until they termi-
- -nate in the abrupt shoulder 28, the starting

~and ending points of these ribs or pI‘O]thIOﬂS

being in line with the starting and ending

- portions of the working face of the sleeve 20.

The ribs or pro;;eetlom 26, furthermore, at
 their starting end are substanhally a point
- and gradually increase in width up to the
point 29, from which point they remain the

~ same width to their ends, and said ribs
© gradually recede toward the end of the roll
~ from the point of beginning of said ribs to

| ;30

the point 29.. The obJeet of this is to allow |
for the expansion of the blank due to:-the re--
- duction of its diameter by the working face
~20. From the point 29 to their ends the ribs

or pm,]ec,twns continue pa,ra,llel w113h the end
faces of the rolls.

In front of the ma,chme, sultably secured to

~ ‘the bed 1, are standards 30, provided at their
“upper ends with downwardly-inclined sur-
- faces 31, which terminate in close proximity

35

to the’ lowel roll 4. The surfaces 31 serve as
a support for the blanks, from which the lat-
ter are fed into the rolls by means of fingers

- 32. 'These fingers are secured to rock-shafts
- 33, mounted in the collars 13 of the lower
| roll and project out through suitable slots

40
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34 in the collars 19. The roc,k shafts at their

outer ends are provided with arms 35, which
are adapted to engage cams 36, secured to the
inner sides of the roll housings. These cams

36 are placed in close prommlty to the stand-
ards 30, so that when the roll in its revolu-

‘tion carries the fingers 32 to this position the

cams 36 will engage the arins 35, rock the
shafts 33, and throw the fingers into the po-
sition shown in FKig. 6, thereby enabling the

same to lift a bla,nk from the standards 30 and

=carry the same up between the rolls, at which

~ point the arms 35 pass off the ends of the

55

cams 36, enabling the fingers 32 to drop back
into the. slots 34 and pass beyond the blank.

To hold the blank in the bite of the rolls, I

provide at the rear of the mill a shaft 37, on
“which are rln‘ldly mounted arms 33, said arms
“being held in a horizontal posﬂ',mn by means

of set-screws 3Y, engaging the shaft 37. 1In
the forward end of the arms 38 is secured a

“rod or shaft 40, upon which two rollers 41 41
~are mounted. ‘T'hese rollers are opposite the
collars 19 of the rolls and are adapted to en-
- gage with the cylmdrlca,l portions of the axle
and hold the same in the bite of the rolls. In
order to prevent the axle flying out at the
- front of the m111 the lower roll is preferably

made slwhtlylarwer than the upper roll, and
as both rolls are driven at the.same qpeed the
circumferential speed of the lower roll will

be greater than that of the upper roll, there-
by holdmﬂ' the blank against the rollers 4141.

On the rear side of the machine, snitably se-
cured to the bed 1, areinclined ﬂﬂldeways 42,
upon which the a,xles are discharged When
'they leave the rolls..

"o
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The operation of the apparatus is as fol-

lows: The ceylindrical blanks are placed on
the inclined surfaces 31 of the standards 30,

thereby pro;jectmn' the fingers 32 radially, so
| that they lift the blank from the standards
30 and carry it upward into the bite of the
rolls, where the blank is stopped by the roll-

ers 4:1 the arms 35 having meanwhile passed

oft the cams 36, enabling the fingers 32 vo drop
| back into the slo’rs 34 a,nd pass the blank.

and the lower roll inits revolution earries'the _
arms 35 into engagement with the cams 36,

80

The blank is then rotated axially and com- ”

pressed between the working faces of the

ﬂ'radually reducing the diameter of the blank

at the middle and Joumah thereof. The re-

duction of the middle of the blank by the
working face 20 gradually and progressively

rolls, the face 20 and the rib or projection 26

90
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forces the metal endwise, causing elongation

of the blank, which elongation 18 compen-

sated for by the receding edge of the rib 26,

so that the inner edge of the Jonmal-neck
is started by the inner edge. of the rib 26

| and is finished on substantially the same line

-of metal by the finishing end of said rib.
| The journal of the axle is begun as a mere
groove by the pointed end of the rib 26-and
graduallv increased in depth during one rev-
olution of the axle-blank and then widened

" I00

105

by said rib as it successively brings an in-

‘creasing width into contact with the blank.
In this manner the surplus metal of the axle
is gradually forced toward the end of the
I blank and formsa collar, and the groove form-
ing the journal ﬂ*radua,lly moves farther to-
Wdl‘d the end of the blank, due to the elon-
gation of the latter by the reductmn caused
by the surface 20 of the rolls, said elongation

‘IIO

115

being permitted by the leeedmg inner edge

elongation continues until the points 24 and

| of said rib. This process of reduction -and

29 of the rolls are in contact with the blank,

from which point the surfaces 20 of the rolls
and the ribs 26 are concentric with the axes

120

of the rolls, and the ribs 26 have both edges

parallel to the ends of the rolls, so that the

| blank is rotated one or more times without

any further reduction or elongation of (he
body or spreading of the Journal thereby giv-

125

ing a proper finish to the axle. As soon-as:

the shoulders 25 28 of the rolls pass the blank

| the latter drops into the groove 22 of the lower

roll and is carried underneath the rollers 41

to the rear of the machine, where 1t is dis-
' charged upon the inclined guideways42. In
the meantime the fingers 32 have been pro-
| Jected by the cams 36 -and have carried an-

130
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The receding and spi eading features of the

SN __r1bs or projections 26, which form the journals
. of the axle, are 1mportanb in that they allow !
o - for the elonn‘atlon of the blank, and thereby

S ~produce a mueh better finished journal than

. has heretofore been the case and at aless ex-
- 10

penditure of power.
While I have shown the apparatus adapt-

o :___."'_'ed to roll car-axles, it is obvious that the prin-
. ciple thereof may be applied to the rolling of
- anyecylindrical article havinga var ying cross-

13

~ orcollars formed thereupon by the rolls.

section wherein during the process of rolling
- the blank is elongated and has a neck, necks

In

. case it is desired to form a collar or collars on

. the article the ring or rings 18 would be re- |

20

placed by a corlespondmg ring having, in

} __place of the ribs 26, a groove Uladua,lly 1n-
- creasing in width a,nd depth and gradually
o reeedmﬂ' from the middle of the roll, as will

- be readlly understood. Itisalso q_bwom that
25

in place of having two codperating rolls, as

- 1llustrated, the principle of myinvention may
- be applied to a roll cobperating with a sta-
- '-tiona;ry coneave. -

~What [ claim, and desire to secure by Let-

' ters Patent, is—

1. Aroll lmvm o &urfaee adapted toreduce

N the blank and having a portion at the side of
the reducmn'-surfaee sald portion being in a

~ different pl@ne from the reducmg-surface and
gradually receding therefrom to allow for the .

~ elongation of the blank.

2. A roll having asurface adapted to reduce

 the blank, and havmﬂ* a raised portion at the

40
... surface to allow for the elongation of the
. j-’j_blank

side of the: reducmg-surfaee, sald raised por-

tion gradually receding from the reducing-

3. Aroll havinga surfa,ce adapted to reduce

T I"_-the blank, and ha,vmn* a raised portion at the
- 45

side of the reducmg-surf&ee, sald raised por-

- tion gradually increasing in height and grad-
~ ually receding from the reducmﬂ'-—surface to
. allow for the elongation of the blank

4. Arollhaving asurface adapted toreduce

> the blank, and havmcr a raised portion at the
- .gide of the reducmg-—sm face, said raised por-
. tion graduallyincreasing in width and reced-

- ~ ing from the reducing-surface to allow for
o elonﬂ'atlon of the blank.

55
. the blank, and h&vlng a raised portion at the

D A rollhaving asurface adapted to reduce

- gside of the reducmg—surface, sald raised por-

jf”' ~tion. gladually increasing in height and grad-

,, ~ually inereasing in w1dth and reeedmw from

' 60 the reducing-surface to allow for elong&tlon

~of the blank

6. Arollhavin ng surface adapted to reduce

the blank, said surface gradually increasing
" in height from the surface of the roll, and hav-
ing a ralbed portion at the side of the reduc-

672,516

‘with alining g

3

--‘other blank mto the b1te of the rolls, and the | ceding from the reducing-surface to allow for
process of reduction and elongation above d%-
| seubed is repeated.

elongatlon of the blank.

7. Arollhavingasurface adapted toreduce
the blank, said surface gradually increasing
in height from the surface of the roll, and hav-
ing a raised portion at the side of the reduec-
ing-surface, said raised portion gradually in-
creasing in height and gradually receding
from the 1eduemmsurfaee to allow for elon-
gation of the blank

8. Arollhavinga surface adapted to reduce
the blank, said surface gradually increasing
in height from the surface of the roll, and hav-
ing a raised portion at the side of the redue-
ing-surface, said raised portion gradually in-
creasing in height and gradually increasing
in width and receding from the reducing-sur-
face to allow for elongation of the blank.

9. Arollhavingasurfaceadapted toreduce
the blank, and having a portion at each side
of the reducing-surface, said portions being
in a different plane from the reducing-surface
and gradually receding therefrom to allow
for elongation of the blank.

10. A roll having a surface adapted to re-
duce the blank,said sarface gradually increas-
ing in height from the surface of the roll, and
having a raised portion ateach side of the re-
ducing-surface,said raised portions gradually
increasing in hewht and ﬂ'radua,lly receding
from the reduemg surface to allow for elon-
gation of the blank.

11. Inrollingapparatus, the combination of
rolls having surfaces arranged to codperate to
reduce the blank, each roll having a portion
at the side of the reducing-surface, said por-
tion being in a different plane from the reduec-
Ing-surface and gradually receding therefrom
to allow for elongation of the blank.

12. Inrollingapparatus, the combination of
rolls having surfaces arranged to codperate to
reduce the blank, said surfaces gradunally in-
creasing in height from the surfaces of the
rolls, each roll having a raised portion at the
side of the reducing-surface, said raised por-
tion graduallyincreasing in height and gradu-
ally receding from the reducing-surface to
allow for elongation of the blank.

13 Arollforaxial ortransverserolling com-
prising a body portion, and a series of rings or
collars on said body portion, said rings form-
ing an unbroken working surface and having
their faces shaped to produce the desired con-
tour of working surface on the roll.

14. A rollforaxial ortransverserolling,com-
prising a body portion and a series of rings re-
movably secured to said body portion, said
rings having their faces shaped to produce the

| desired working surface on the roll and being

mterehanﬂeable with other rings having dif-
fer enbly-sha,ped faces.

15. A rollforaxial or transverse rolli ng,com-
prising a body portion, and a series of rings on
said body portion, said rings being pmwded
grooves formmu‘* a groove for re-

Inw—surface S.‘:le ralsed portwn gradually re- & ceiving and ejecting the article from the rolls
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30

Q0

95

10D

105

110

IT5

120

125

130




b ,—-.l -

" the faces of S&ld rings belncr shaped to pro-

- duce the desired contour of WOI‘]IIHD‘ surface |

1 '011 the rolls.

I5

16. In rollmtﬁ apparatus, the combma,tmn |

wu;h rolls adapted to receive the blank axi-

‘ally, of movable means for feeding the blank

to said rolls, means for holding the blank be-

tween said rolls and means for ejecting the
o.ar ticle from S&ld roils.

10

- with rolls ada,pted to receive the blank axi- |

17. In rolling apparatus, the eombmatlon

ally, of movable means for feeding the blank

to said rolls, means for holding the blank be-
tween said rolls, one of said rolls being pro-
vided with a groove to recewe and eject the
article from sald rolls.

18. In rolling appamﬁus, the. combmatwn

with rolls adapted to receive the blank axi-

~ally, of means for feeding the blank to said

20

tween said rolls, one of said rolls being

rolls, an abutment for holdmn‘ the blank be-

pro-
vided with a groove to Ieeewe and ewet the

“article after rollnw

19. In rolling apparatus, the combination

with rolls adapted to receive the blank axi-

~ally, of a stationary cam, and a device piv-

30

oted to one of sald rolls dnd arranged to -en-

cage sald cam and to recelve said blank cmd
carry it into the rolls.

20. In rolling apparatus, the combiunation

- with rolls a’dapted- to receive the blank axi-

ally, of a stationary cam, a device pivoted

" to one of said rolls and &rranﬂed to engage

said cam and to receive the blank and carry |

672,516

it into the rolls, and means for holding the
blank between the rolls.

35

21. In rolling apparatus, the combma.tlon _'

with rolls adapted to receive the blank axi-

ally, of a stationary cam, a device pivoted
to one of said rolls and a,rra,uﬂ'ed to engage

said cam and to receive the blank and carry

it into the rolls, means for holding the blank
‘between the rolls.and means for ejecting the

article from the rolls.

22. In rolling apparatus, the combma,tlonr'

with rolls adapted to receive the blank axi-
ally, of a stationary cam, and a device piv-

40

45

oted to one of said rolls and arranged to en-

gage said cam and to receive a bla,uk and
carry it into the rolls, said roll being also pro-

vided with a groove adjacent the pwoted de-

viee to eject the article from the rolls.

23. In'rolling apparatus, the combination

with rolls adapted to receive the blank axi-

ally, of a stationary cam, a device pivoted

to one of said rolls and arranged to engage
‘said eam and to receive a blank and carry 1t

into the rolls, said roll being also provided
with a groove adjacent the pivoted deviece for
e,]ecmnﬂ' the article from the rolls, and a sta-
tionary abutment for holding the blank be-

tween the rolls.
- In testimony whereof I, the said JACOB

| SOHINNELLER have hereun,to set my hand.

JACOB SCHINNELLER.
Witnesses: |
F. W. WINTER,
- RoBeRT C. TOTTEN.
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